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JD-TS5|[HlU«*^S:^'jaU, fl!l*£;K_h£>«EiilJ8tt!IS 

Stria— ^S^^ffrfs^l [hi t ffirEK*t«a t <d^m, 

XS£, 
tC-T£X^£. 

[0 0 0 1 ] 
[ 0 0 0 2 ] 

[ 0 0 0 3] ^*tII B s B f^gf{-^TN 

[0 0 0 4 ] Z<d£ 5 *WJJH^^tur, ffi5fe««:ffi^ 

r, nm&MY* h • h#*w*#tf (d. 

L.White and G. N . Taylor: J. 
Appl.Phys.45 4718 1 9 7 4) » : 
<D*r— KTM1 i#Cct5^u^fy ' : '%-**r jit 

^ tSSBSixT^S (Tohru Koizu 



(2) ft§i¥l 1-258617 
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mi and Tatsuo Uchida Proc 
eedings of the SID, Vol.29 
/ 2, 157, 1 9 8 8) o 
[0 0 0 5 ] rcoi: 5 ttffl*KS:5&S£ Lfci^- KT* 

Altaic** u *^nrs{cSii:**[6]— »a"#-s*<7>3fi 

S4r±iJUD*ii:S^S^fcSo ^ fci (c H fcSSfcKit 
f^5*Kh7V^^^ (EAT, TFT^IEf) i«r 

ttsiS2(7)¥ffiir^^ m 1 1 rani 1 ok:*h-#j 

»fS^X I -X I j&^^TtSrffiBl^fcSo tf^xteifn 

[0 0 0 6 ] hti4^S^tllS 2 _h<O^EMS 

y > ( S i N X > , K-ft^ !> = ^ ( S i Ox) * £f 

T, a - S i tm-t) , *»fi^y =fV, C d S efcif 

« 8 ^ItJfM $ 2xT ^ 5 o K \y -i t/WLm 8 O^H#/I 
6 irS^ftl^iHW^tt, I TO (Indium Tin 
Oxide) ^ib^^^i9^11^nt^6o 
[0 0 0 7 ] 0 1OlC/TfJ:3l-, y — *««7fc:riy 
- h^ia*fi3(Cftu5£oy- h»6*JR5Sr^Ay^**i" 

5y-^/<7E8i o a**fiR£*i,T^-5o y-^^^ia 
«iott, m^-mt Ltifgtrt^, y-^/<^ia^ 
lot, ^««7 ^i^«*A*t??gja*tiT^^ 0 

h»HM , h*6«JR5, ^a»#J!6, y"^m 

^ #7fci:t) J F>^^i8^TFTl^ML, fiTF 

nil ^Yyfy^*^atg*tLt^5 B 

[0 0 0 8 ] Hi 0*5^1^0 1 1 fC^-TT F T 1 ^^"r 
[0 0 0 9 ] 

5(? 5 tir&mS] Iio^J;Mii[: 
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^n**?^ K*t«*9 £ y— *'<;*ia*l 0 

*'<*E*ll 0 ^liLii^J: 5«cHII»9 aWM^ 

y— ^««7 i: Kl^-f >tt*8 ird^attiib, T F T l a* 
^^f S^f ^^Sf ^ ir«J6Lft< TFTl 

±ic^#ta^9 ^Mtsc 

9li;*:£l/MS,JfSfS tftiiffc* -bx&o j; 5^- J £:W' 
m^9l3:y-;*'-<;*ia^l o ^fttt-fri" , JfcTFT i 

[0011] **Wco@Wl*, ±»oWJB*»J*L, * 
[0012] 

alJlttlSffitci*, ftH*rS*Rtt!J}&^^A*f3fe«:S*t-r5* 
if ur*^ofc^coSffi^^D-r -5 5IEI L««g£ &rJ#j& 

tmztiiz&yt^gc&in.xKyt'r&z.t-e. mm^h 
aM&aii- s ^ £ t-« £b as <d ft * & o r » b -r s is 

[0013] jsatic, «0^^(:o^r^pjt6 o 
[0014] #3§93fcfifc*.tf , S*fSfS H H B *^SS«»i, 

#t««i:5llHlL«*i:^fi8;$^, fiil^oSSofftAJi 

5 A«3tSrSWt 5 C i ic J; o tS/T^ffbtiSo 

[0015] *3^TBc, ffJlES#tttffil3, flfFfS S<? 



1-258617 
5o ffia^cfc ffJiaS*f«SW:ffIiaDai£bSr*-rSj|!6 

[0016] ifcnUtaswatt^siniLaftirJi, «** 
wm&mf$-t&m&n* 5i®Lm^ic^$^ns^^i^ 

r£b^^^^ur^-5fc^, 5iimu««A^*s#t«a 

[0017] 

i&m<nnm<Dmm] mi \t^m<o— nMmmx&>z> 

ft^rcoy- h 3 2^SiMc5pn«cKtf bti, ¥ 

- h^*ffi«3 Zfrh&f — hli3 3^tt^ 
5. y— h^*ffi»3 2 13, MtttrMLt^ 

[0 0 18] h^i3 3l:gorlt£3 1 _k<7><£® 

tc, mms}} = v (s i n x ) , Kftv^y (si 

O x ) ^^^^^1)^- htfe&R3 4^M^ixT^ 
^aHf^yay (£*T\ a-Si^Et) , «8A^y 
l/^o 3 5 OffiAHSRKia, a-Sift^J&^fig; 

^ h««4 ljbtci*, ^-y-y^^, 7/^-^ 

3^nii4iicii y— >^«*3 6 

[0019] 2 \Z^-TX. 9(^y— ^^3 6{C«, y 

- h^^E«3 2(Cfifl^C0y- h#fe«felR3 4 ^^A,r*^ 

^ts y— ^^^ia* 3 9^*flt*ixri^o y-^^< 

^ia^3 9^, B#«i:LtatBLt^5, y — 

ia^3 9t>, y"^i;i3 6^f^ioMrM^nt 

y- 3 , y-M6SJBS3 4, ^13 

5, y— ^^413 6*5 ctU 1 Kt^-f >^^3 7 KflFJffi h T 
(»T, TFT^lSt) 4 0^ijSL, SlTF 
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[0020] TFT4 0d*fl£jS;Sn*:StS3 1 _bfCll 
H^toAf5 4 2 a^«»t5 3>^.^ h*-/U4 3ri^ 

jSS^r^So t«il4 2Cfl £j«4 2atC«C 

>^ )VA ZfrBf&ZtlX^&o 4 2 

SWfMsi 3 ZX$=lI/ $ $ h *-A4 3 IC&l^T K 

^4 4 ^J^jaStbSo 
[0 0 2 1 ] ^£f^« 3811 Bl 2 \Z7F$tl,Z> X 0\^¥ 

— h/^^IS^3 2 co— £U<y —*s<*MlB. 3 9co— 
rv^So ^cofc^^Mm#3 8 11 » 19 5 3 

[0 0 2 2 ] £|g4 5_bt£ll ^7-7-f/^4 6» 

8 fc3tfft-r££z:»ai ^fy^lfci^ii-yoy^ 

/l^ 4 6a 3&^jS:^n, S#t®fii 3 8 Lftl/H£S 
tcil:/^ ^ ^o^^/u^ 4 6 bd*fl£jS;£ix6 0 — ^ 

>f /l^ 4 6 _b<Z>t£glMJl I TO (Indium Ti 
n Oxide) <£^3&>feja5a91fc«*4 7 , £ b tC 
^C0jhEaifBftm4 8 «S*ti5 8 
[0 0 2 3 ] Ml^ 31, 4511 

4 6 a i:^— J: 5 9 h 

ix, RBfc:*8a14 9^aA^Hr^MS B a B S^Si3 0^ 

[0 0 2 4 ] H 3 ill 1 *5J:t^SI 2 tC;^£ix6dL£[5 4 2 
a *ttSSWt«3 8 £:g^3 1 ±.Kmf&'f&&I&%' 

m&nm'rz>j:&mx&>K> , i4^§3^tM^ 

bjftS^* ^ 5 1 <7>2pffi@T?*>3o |4 (1) I313CO 
Ila4^l, 14 (2) fj:i3^lSa 5^1, 
[14 (3) Ii0 3©lga6*/Tt, 14 (4) 13 HI 3 
^)IIa8^l, 114 (5) iil30Iga9^l 

[0 0 2 5 ] X*£a 1 Xte#9Xtet*frh&Z>mmVk<?> 

mfo3 iii^^^ ^/ftiaor3 o o oAof 

h^^ffi»3 2£>£U^- hM3 3^J*t5o 
Ig a ^?X-7CVDSCJ:ot4 0 0 0AO 

/^co^^v-y ^> (siN X ) a^jssy— h*fe»jR 

3 4lrMt5o 

[0 0 2 6 ] Xf£a 3 Xte^MWM 35i:/^JI^10 
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00A^)a"S iii, 3 ^ hJI4 1 t ft5i?£ 4 

0 0 AcOn + M a - S i fl £ £ C <73ji|RT?iSiffilSK»J*t- 
£ 0 ff^^tLTt n + Sl a - S ig^o^t^a-S igcO/^ 
^ — ^v^SrfriV ^«ffJB 3 5£>J;0^ hi4 

1 Sr^-TSo X§a4T1^, 3 1 <0£ffi{cJ¥£ 2 

0 0 oAo^y /ryM^^^^^ffi^^otM 

— *«fii3 6, F>^fyi;l3 7 jsxxfy — x^^Mzm 

3 9&JJ0/&L, TFT4 0^jSt5. 14 (1) fl 
i(? I§a 4^r^I^TfOTFT4 0 3&*?gjS; £ iXfcS 

S31 OfrSHT-&>5o 
[0 0 2 7 ] Ila 5 T'fl T F T 4 0 Sr^J* LfcStR 
3 l±^®tc3telBf4»J!it?fc6^ hlsi?* b (OF PR 
-8 0 0) * 1 2 0 0 AfiOffStCfiflTU, HI 5 tL 
^^ni^^t, 14 (2) C/^^n^J: 9 (cdh 
95 4 2 a IrMt^o ^ * ^ 5 1 fell , mBX^-t Rf 

5 1a, 5 1 bi^*aiJ{C?gja$nri^5o 
^^^i^c5 1 a tOiH^CO^D 1 II S3fe^^5 1 b CO 

20 D 1 !1 1 0 u mXfr> i9 , D2fi5amT*^S a 

[0 0 2 8 ] *|«£7#ffi-Cll 2 iWiSftfi* 51a, 
5 1 b$rf t^v^^ 5 l^f^fcitix^t), ^;*^5 

flt^Iia 7t*ny^^ h* — /I- 4 3 &Bf&'fZ>WL 
ilC, MW5 1a, 5 1 b £ L ft ^ £ 5 \^tl 
11", 3 >^ ^ h* — ;M 3fS^c{c£}]^4 2 a &ftZf&'t£ 

[0 0 2 9 ] Iia 6 T'll X&C 3 1 _h:£ffitCtf? V •<( * 
30 K»fle^:l /z mCOff^tcS^iJL, 14 (3) 

1 5«-*«lfe*/R4 2 SrMtSo I8a7m 

[0 0 3 0 ] X^a 8T-I1, dbW 4 2 b 5 ^T«#6 

ig4 2i^I(Ci4 (4) tC^^tl^ J: 0 \CTsls^~ 

(5) J; 5 t^£b^4 2 b_hic,K&fm@3 8 S: 

/^--^/t5o K#ttt«3 8il f«fcil4 2i: 
^^^Ufc^^^^ h^-;u4 3^UTFT4 0 CO 
^ F>^yii3 7^^i^nTl^o ^MM3 8^ 
^--^^^(C, flftig4 2 c7?TcO^ H L^v 1 ^ M> 
tb^^£b^4 2 a II, r/U^-C>Ac0^5/ 
- v^^ hcofi|IfcoXi^:iiLTt>, fBrcoffi^t 

[0 0 3 1] £]S|54 2 a CO^^tll, 7^^51 CO^t*t, 
£bf[54 2 a h i^v^^ h coi? $ (C i: o T ^JfflJ-T 6 

c^^r^ ^^^t^^ixr^^,. ■ ib^4 2 a 

(D^n, £b^54 2 a cOJF^g, fMI^t6ril:J:o 
56? [0 0 3 2] H 1 ^^$nSft&*C0SS4 5 t-^ja^n 
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£H*4 7 1Z.t*.\t I T0^^5 , Sli 1 0 0 
0At'*5. 8*3 8, 4 7 JhOgaftj^4 4 , 4 8li, 

54S3 1, 4 5BBK:M:, fzt 7 ju 
IM^ 12/2 mCO^><— ^*:aAUfcEI^L*t^**tt5x 

-^jst* ^ y-^^nJS'j-r^c^ tcj:or^ Q B B 4 9 *st 

J;oTS B a B 4 9 2)^A^5o il B 4 9atli fc£ 

91, fflfi* Z L I 2 3 2 7) i£3te#?§i4«3lC 70 
tfcSL Sfn^fe S8 11) £4. 5%?lAlfct)^^ 

[0 0 3 3 ] 16 tt*«W(©S*fffl*RHli»^KS 3 0 O 
iR#t4#f40iRI«{-ffl^bnSSitffi7 0<Z>84iSlgS:ffi 
93t5i^*>t), 0 7 120 6 ^XStRW-rsWrEEl^ 
IiblT'll 17 (l) tc^-f£ 5 KffS l . 

lmra^7^ 7 0 5 9 3 — ~ ^ ^ffiH) 

r, fctttfoFPR-8oo (*s:jcSft:a») 

KfiSOOr p m~ 3 0 0 0 r p mt*^ fcf^a — h ^ 
J:^r8ftt5o 3 0 0 0 rpmT-3 

OSHWftflTU l^^h72«:l. 2^m^^Ufc 0 X 

— ^L, lib 3T1i, 0 7 (2) {C^-TJ;?fC, l^v> 
^H7 2i:iCR»(iOfi3feffl«5 1a, 5 1bS:ttS* 
h-^^^ 5 1 SrBaSLrBJfeSrtf^, Xgb 4t*|j:, 0 
7 (3) plct/^ h 7 2 5:««U »7 1 

r, 2. 3 8%ONMD-3 (^STlSfbttSli) Srffl^ 
fc. 30 
[0 0 3 4 ] Igb 5 T*f2, ^^^S^7 1 _L<7)£]S[5 7 
4^^L<|j:l 2 0t-2 5 0°CT*»it5i, 0 
7 (4) 5 izfk&ttiTfthfrtethW 7 4 

Mllrffoto Iib6t'll 0 7 (5) {ZTF-tXolz 
£b^7 4£mtftl,1zmfii7 1 Ji^#«ite»JR7 4 a £^ 
ilfco :fi"«Me»JR7 4aatil # Li >f S KWJJISr 
jf * L<li 9 2 0 rp m~ 3 5 0 0 r p mT* 2 0«?RB;* 
t a ^3 — h CJ;otIftl, 0 *H«fi^JBT-tt, 220 
0rpmr-2 0»f»l, 1 m<DJ¥$ iZ>^«j(fe»JH ^ 
7 4 a SrfifcJRLfco tittM7 4 a Clj:, 7 4 ^ 

I§b7-Ctt, 0 7 (6) tC^-T <t 5 {d*«jtfe»JR7 4 
a I:M«I7 5 SrfSUfco MS^7 5 0f^l 
0. Olym-1. 0 /z mSS^i Lt^5, 

SJR7 SSr^jSLfc. &13IJR7 5iLttt, T/L^~ 

6o MSI7 5I1 £Sf$7 4{Cf D s oT^/££;h^^«l 
*fe»JR7 4 a JitCflgjaSnr^Sfc*, M7 4i;^C 5£? 
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fc^ayftRjgoiaffl 7 5 a ^tir^^o J^±^et o 
r^ltS7 o*»fco 

[0 0 3 5 ] 081*, ^Mffi 7 0 ^S*t»f4oa!l3£fe«: 
S>iT,5Sffi3 1, 4 5*5J:0«*9eA4 9«<7>a*f^«i, * 

*»5Efb«fJli 7 7«rffl^r^7^StK7 6^SWffi7 0 

[0 0 3 6 ] H8{c^-*-J: 5tw, S^Wtt^fl!!^**, S 
W1S7 0icA*ftSAlt^7 9(7>^§L^8 0 h -*vu 
f^-^7 8fl*Wt5^^lcJ;otfTbiiS 0 

7 0tCiS, -t^SCMl^t^ ^t)otAM7 9^ 
AWt^o ^h^/ufy-^7 8^, M*Ji7 5 _bco 
A»*7 9 ^.«*t*n5^SriS5S*f*E7 0 
Clf^Ti^o AM*7 9roAM^te^x.T^ 

V-?^*—? 7 8T*M«I7 5fCj:S»SL^8 0 CO 

[ 0 0 3 7 ] I9li, Alt^SS £K*t3aS£<z>KI«£: 

^fe^SEPKt UT*$ixTi/^S,> e = 70° co^^^S 
S:P1, e=60° WSM^^P2, 0 = 40° cO^ 
MS^P3, 6-30° ^MS^P4, 0 =- 3 
0° <DJxM&m&P 5 , 6—40° <7>S*t31ft£:P 
6, 0 =- 6 0° (7^lf3£S£: P 7 , B 70° <OJx 

[0 0 3 8 ] I9fft 
<DJxM*&fe&m$:®LB8 ltvTlt^S, 0=30° CD 
S#t3fi*P4l*. e = 30° OKffc^^*v'*-k^S*f 

MP i o J: 9 t>-@tvr*5 19 , 0 = - 3 o° co^&f^S 
t)lf:e--30° Offtv^v'^^MSPi 

1 J: t)fnrt^^ ^^*iJ5o 

[0039] j^±<?oj: 5 \^mfoBm\z£h,&, mvt<o 

5t£}3^4 2 a iitCdb^ 4 2a {dft o $ fifz&M 4 

2 b«T56-r5fl"«ite»JR4 2 JbK, M4 2 btc^ot 
S*t«*3 8eMt5o M4 2 aOigttS:i8t5 

:^aori»^Mtt^tt5iMi3 8^# 

[0 0 4 0 ] di^4 2 a b Is is* h 

5M$R-r-5^ £b^5 4 2 a Off4^S^I i^MitSI <!: 

4 2(7)H^Hf^i^r<i:lci:ort), ^W^S^ 
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[0 0 4 1] £fc, K*f«ffi3 8 i:««4 7 £tf>BBtC« 

jEBWjQL fo&ftg. (0 = 3 0° ) 

[oo42] ^mmnm^^MM^m^mw: 3ot 

K#f«*3 8« B I4 9JI«L 4 9gtCtJ 

2b^^f^f^H/i^<, dhffl 4 2 b <7>K#l 

[0 0 4 3 ] £ &^#5gffi?#ffi'rJ3, MiH4 2^) 
fl»H4 2 y ^ ^ KWJSloW^UiteT/i^ y s 

b&ZiS&lte&W&M^fcti*, v-y a^StS^J: 5ft^F 
[0 0 4 4 ] ft*5, #Il5|5S£J^ffi«C*5^rtt, *^^e~ 

*s a * ^ m « ffi $ tt 5 * a #r * ^ ^ - k t£ t m 

l"CT F T 4 0 ^^fci^Co^TlPJ Lfc 
7c t ?L\£M I M (Metal-Insulator 
-Me t a 1 ) ¥4*— K, ^ y ^ft^ffll^ 

[0 0 4 5] 
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§ O * ^ op ffi f«J _b 6 o 

[0 0 4 6 ] *3t, *6*jRJ:{cS«»*S:^jS:-rS)t 

[Hi] ^^p^o-^^^r-^>5^#tM^ B B B ^^ 

[H2l 1 1 l:^Six5Ifi3 1 

[13] a 1 :J8J:tfl2 2 tZ7F$ZlZ>£h%$4 2 a £r^-T£ 
[05] B 3 0lia 5^^5-7^^ 5 1 (OW-ftM-e 

20 

[1U7] H6K>XS«:R^-rSWfffiia^*>5o 

[[is] jk*M£7 ocositwtt^ay^ssfe^riftK'rs^ 

[0 9] i:S*f3iS^^Ba«^"r^7^r* 
[lio] h y ^^Ml:ffi^^6^Y 

[in] a i o ic^-r^wffittx i -x i a>b j^fcSf 

[W*60KW] 

3 o S*tM?Rft*^3S« 
3 1,45 £K 

3 8 

4 2 ^«|jf!6»JR 

4 2a, 42b £b^ 
40 4 9 rSal 

5 1 * I- X 9 
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